Congenic BB.SHR rat provides evidence for effects of a chromosome 4 segment (D4Mit6-Npy approximately 1 cm) on total serum and lipoprotein lipid concentration and composition after feeding a high-fat, high-cholesterol diet.
Congenic BB.SHR (previously referred to as BB.LL) rats were generated by transferring the segment of chromosome 4 flanked by the D4Mit6 and Spr loci from the spontaneously hypertensive rat (SHR/Mol) onto the genetic background of the diabetes-prone BB/OK rat. In this study, the influence of the above-mentioned region of chromosome 4 on triglyceride, cholesterol, and phospholipid phenotypes after a high-fat, high-cholesterol diet was examined by comparison of BB.SHR congenic rats with BB/OK rats. BB/OK and BB.SHR had comparable concentrations of basal and postdietary serum insulin, as well as of basal total serum triglycerides and had an identical body weight and food intake at the beginning of the test period. However, after 4 weeks on the test diet, BB.SHR rats were significantly heavier than BB/OK rats and had significantly higher food intake and lower total serum triglyceride concentrations. The basal serum leptin level was significantly lower, but postdietary serum leptin concentration did not show a significant difference between the 2 strains. Furthermore, significantly higher basal total serum cholesterol and phospholipid levels were observed in BB.SHR rats, but this difference disappeared after feeding the high-fat, high-cholesterol diet. Postdietary high-density lipoprotein (HDL)(2) cholesterol and phospholipid levels were significantly elevated in BB.SHR rats when compared with BB/OK rats. The 2 strains also differed slightly, but significantly, with respect to the other HDL phospholipid concentrations. In addition to previously described differences between BB/OK and BB.SHR rats, the results of this study clearly show the impact of genes, lying within the transferred segment, on serum lipid phenotypes after high-fat, high-cholesterol diet.